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The present invention reiates to a safe and effective oral composition of 
modafinil. This composition is characterized by the large size of the parties 
of modafinil utilized therein. 

Modafini, whose chemical name is 2- [ (d 1 pheny.methyl)su,finy.]acetam 1 de, is 
marketed in various countries under several brand names such as Provigil . 
Modiodaf and Vigil*. It is sold as tablets containing 1 00 (and in some 
countries also 200) milligrams of modafinil. This drug is used ,n treating 
conditions of hypersomnia and narcolepsy, or in other words, it is indicated to 
improve wakefulness in patients with excessive daytime sleepiness 
associated with narcolepsy. 

US patent number 5,618,845 (assigned to Cepnalon «nc.) teaches the _ 
significance of the particle size distribution (abbreviated henceforth as PSD 
of modafinil in.its pharmaceutical use. Early safety studies of modaf.ml tablets, 
done on healthy human volunteers, did not show any adverse effect on 
humans in doses up to 4500 milligrams. However, in clinical trials conduced 
later in the US, serious adverse effects such as elevation of heart rate and 
increase in the blood pressure were observed in some volunteers .at doses of 
800 milligrams. Further investigation showed that tablets made with he. late 
material had faster dissolution profile than tablets made from "early material. 
Tests done on dogs a.so showed that tablets prepared from the "late" matena, 
had higher blood levels than those made from the "early" material. 

,n the patent it is stated that the reason for these differences between the 
early, study, done out of the United States, and the new study, conducted in 
the United States, is the difference in the PSD of the materia, used to 
formulate the tablets. 

The "earl/ baiohes (dale for 4 batohes was reported) contained modafini. 
parties bavins a med,an vaioe o, 94-,43p, and 95% o. me partioies were 

manor man 220-280p The W bafchee foaia for 2 baiohes was reported 
had a median value o, 3, -50u and ihe 95% of me panroles were amai.er man 

110-150u. 
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Based on these findings US 5,618,845 claims: 

. "A pharmaceutical composition comprising a substantial 
homogeneous mixture of modafinil particles wherein at least 
about 95% of the cumulative total of modafinil particles have a 
diameter of less than about 200u." 

. "The composition" stated above "wherein said particles have a 
median diameter of between about 2u and about 60u". 

The term "about" used for the percentage of the crystals and for their size of is 
defined there as ±10% of the given value. " " 

This patent teaches that the PSD of the modafinil in the tablet plays an 
imp ortant role on its therapeutical effect. The "early" and the "late" products 
differ in: 

Dissolution rate (in vitro) 
Blood level profiles (in vivo) 
Occurrence of adverse effects 

The differences are attributed to the different PSD of the modafinil used It 
clearly differentiates between "early" material having larger particles and "late 
material having smaller particles. 

Strict adherence to the specification of the PSD in the "late" material was 
declared to be very important for the safety (demonstrated by lack of adverse 
effects) and effectiveness (shown by the blood levels and dissolution rate) of 
the modafinil tablets. Safety and effectiveness are the requirements for 
approval of drugs by the health authorities. 

Such a strict requirement on the PSD of modafinil in the tablet is a heavy 
burden on the chemical producer. The exclusion of large particles (above 



200|J) and the strict specification are liable to lead to rejection of a 
considerable number of modafinil batches. 

Surprisingly and contrary to the teachings of US 5,618,845, it has now been 
found that safe and effective pharmaceutical compositions of modafinil can be 
made using much larger particles of modafinil. The formulation according to 
the present invention has a dissolution rate profile similar to that of marketed 
Provigil® tablets. This can be achieved by using appropriate formulations 
techniques. In these compositions modafinil, having particle size distribution 
values significantly above the values claimed in US 5,618,845, have been 
used and, at the same time, said compositions have been found to have 
similar dissolution rate profiles when compared to Provigil® tablets. Thus and 
contrary to the teachings of the prior art, the present invention enables the 
production of modafinil tablets that are safe and effective without the need to 
take special care of the PSD of the modafinil used to make these tablets. 

Thus according to the present invention there is now provided a safe and 
effective modafinil oral composition wherein 5-50% of the modafinil particles 
have a diameter greater than 200u. 

In preferred embodiments of the present invention at least about 5% of the 
cumulative total of modafinil particles have a diameter of more than about 

250U: 

In especially preferred embodiments of the present invention at least about 
10% of the cumulative total of modafinil particles have a diameter of more 
than about 200p. 

Preferably at least about 15% of the cumulative total of modafinil particles 
have a diameter of more than about 190p. 

Especially preferred are compositions according to the present invention 
wherein the median value of modafinil particles is more than about 10u 
preferably more than 80u. 
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The term "about" in the above PSD characteristics has the meaning of ±20% 
of the stated value for the percentage of particles and ±10% of the stated 
value of the particle size. 

The statistical terms "mean", "median" and "mode" are used here in the same 
meaning as stated in US 5,618.845. Mean refers to the sum of the size 
measurements of all measurable particles measured divided. by the total 
number of the particles measured. The term median indicates that about 50% 
of all measurable particles measured have a particle size less than the 
defined median particle size value, and that about 50% of all measurable- 
particles measured have a particle size greater than the defined median 
particle size value. The term mode indicates the most frequent occurring, 
particle size value. 

The meaning of the term "Particle Size Distribution" (PSD) is a rather complex 
issue. Its meaning is crystal clear when- one has spherical particles. The 
results are unique and easy to explain. However, once the particles shape is 
less similar to spheres, the results are less clear. Different techniques, will 
give different results. Additionally, in many techniques, the raw data is 
mathematically manipulated by algorithms to give the PSD results. Different 
algorithms may also lead to different results. 

It has now been found that the modafinil particles used in the present 
invention are larger than those claimed by the Cephalon patent regardless of 
the technique used. For that purpose we have measured the PSD of the 
modafinil used in the present invention by two different methods. 

Modafinil PSD was measured in US 5,618,845 by using a Hiac/Royco 
machine-. This machine uses a light obscuration technique for the PSD 
measurement. We repeated the measurements of the PSD on a Hiac/Royco 
machine and compared it with a different laser beam obscuration technique 
offered by the commonly used Malvern machine. Both methods use light 
obscuration as means to evaluate the PSD, but they work on different 
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principles. The results confirmed the validity of our PSD measurements. Both 
methods gave similar values. Both methods also gave PSD results that are far 
away from the scope of the values claimed by US 5,618,845. The following 
table summarizes the data. Values are reported in microns. The term D(v,0 .5) 
denotes the diameter of the largest particle found in 50% of the particles 
sorted in increasing order. The other two terms refer to 85% and 95% of the 
particles. The terms mean, median and mode are used in their regular 
statistical meaning. 



Batch 


Method 


mean . 


Median 


mode 


„ D(y,0.5) _ 


D(v.0,85) 


. D(v,Q.95) 


A 


Hiac 


51 


134 


196 


■ 1 . 33 - 


229 


282 




Malvern 




107 




107 


235 


318 


B 


Hiac 


40 


104 


148 


103 


194 


265' 




Malvern 




85 




85 


215 


293 


C 


Hiac 


51 


148 


193 


148 


231 


277 




Malvern 




128 




128 


228 


303 



The high similarity between the dissolution rate of Provigil® tablets and the 
tablets made by our new invention is an excellent indication for their 
bioequivalence. The Physician Desk Reference states that "Absorption of 
PROVIGIL tablets is rapid, with peak plasma concentrations occurring at 2-4 
hours. The bioavailability of PROVIGIL tablets is approximately equal to that 
of an aqueous suspension." Since the absorption of modafinil seems not to be 
a limiting factor, it is safe to assume that similar dissolution rates indicate 
similar, blood levels (hence similar therapeutic effect) for both products. 

While the invention will now be described in connection with certain preferred 
embodiments in the following examples so that aspects thereof may be more 
fully understood and appreciated, it is not intended to limit the invention to 
these particular embodiments. On the contrary, it is intended to cover all 
alternatives, modifications and equivalents as may be included within the 
scope of the invention as defined by the appended claims. Thus, the following 



examples which include preferred embodiments will serve to illustrate the 
practice of this invention, it being understood that the particulars shown are by 
way of example and for purposes of illustrative discussion of preferred 
embodiments of the present invention only and are presented in the cause of 
providing what is believed to be the most useful and readily understood 
description of formulation procedures as well as of the principles and 
conceptual aspects of the invention. 



Example 1 

Modafinil tablets containing 200 mg of modafinil were prepared frpm the. 
active ingredient batches having the following PSQ (values are in microns): 



Batch 


D(v,0.5) 


D(v,0.85) 


D(v,0.95) 


Median . 


A 


. 107 


. 235 


318 


107 


B 


85 


215 


293 


85 


C 


128 


228 


303 


128 


D 


95 


217 


297 


95 
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Example 2 

Dissolution rates were measured in 0.1 N HC! for the tablets prepared from 
modafinil described in example 1 and for Provigil® tablets 200 mg. The table 
summarizes the results. 



Time (min) 


% dissolved 


Example 1 tablets 


Provigif tablets 


• 0 


o 


o- 


- 10 


67 


■ - 59 


20 . 


82 


81 


30 


89 


90 


45 


94 


94 


60 


97 


95 


75 


98 


96 



It will be evident to those skilled in the art that the invention is not limited to 
the details of the foregoing illustrative examples and that the present invention 
may be embodied in other specific forms without departing from the essential 
attributes thereof, and it is therefore desired that the present embodiments 
and examples be considered in all respects as illustrative and not restrictive, 
reference being made to the appended claims, rather than to the foregoing 
description, and all changes which come within the meaning and range of 
equivalency of the claims are therefore intended to be embraced . therein. 
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WHAT IS CLAIMED IS: 

1 . A safe and effective modafinii oral composition wherein 5-50% 
of the modafinii particles have a diameter greater than 200u. 

2. A modafinii composition as claimed in claim 1 wherein at least 
about 5% of the cumulative total of modafinii particles have a 
diameter of more than about 250u. 

3. A modafinii composition as claimed-in claim 1 further ■ 
characterized by that at least about 10% of the'cumulative total 
of modafinii particles have a diameter of more tharv-2Q0uJ" 

. 4. A modafinii composition as claimed in claim 1 further 

characterized by that at least about 15% of the cumulative total 
of modafinii particles have a diameter of more than about 190u. 

5. A modafinii composition as claimed in claim 1 to 4 further 
characterized by that the median of the modafinii particles is 
greater than 1 0p.- 

6. A modafinii composition as claimed in claim 5 wherein the 
median of the modafinii particles is greater than about 80u. 
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